One hundred sixty seven survivors among very low birthweight infants with a gestational age of less than 35 weeks have been studied prospectively. The purpose of this study was to clarify the relationship of severe prenatal and perinatal complications and hypocarbic alkalosis, defined as a carbon dioxide tension (Paco2) 
Periventricular leukomalacia (PVL), probably the result of watershed infarction in the periventricular region, is recognised as an important cause of cerebral palsy in preterm infants.' Cystic PVL can now be routinely diagnosed using real time ultrasound in the neonatal intensive care unit (NICU). However, there is little knowledge of the relationship between clinical risk factors and the occurrence of PVL.2 3 From the retrospective study of 32 infants with cystic PVL, we recognised two clinically different groups. 4 One group had a history of severe prenatal or perinatal clinical complications; the other group had no such history, but often had an associated hypocarbic alkalosis within the first 24 hours of life. Therefore, we proposed the following hypotheses before undertaking the present study. (1) Severe complications in utero or within 24 hours of birth are related to cystic PVL. (2) In infants without severe prenatal and perinatal complications, hypocarbia is associated with the occurrence of cystic PVL. To clarify these hypotheses, we undertook the present multicentre prospective study of very low birthweight infants whose gestational age was less than 35 weeks.
Subjects and methods

STUDY POPULATION
The data presented in this report are derived from a prospective study of 167 infants with a birth weight ofless than 1500 g and a gestational age of less than 35 weeks at birth. The study was carried out during the 12 As to the cause of hypocarbia, the possibility that an initial insult could result in hyperventilation may be excluded, as no infant without use of mechanical ventilation had hypocarbic alkalosis. It is suggested that excessive settings of the mechanical ventilator lead to hypocarbia in these infants. Overexpansion of the lung due to excessive ventilator setting may also contribute to the development of brain ischaemia possibly via decreased venous return and subsequent decreased cardiac output.
Two infants with PVL demonstrated neither prenatal or perinatal complications nor hypocarbic alkalosis during the first 24 hours of life. One infant fell into a shock followed by pneumothorax at 48 hours. Another infant did not need mechanical ventilation early in life and had no known risk factors for PVL.
Our study excluded cases of neonatal death because cyst formations on ultrasound were not identified due to early death (median age of death 3 days of age). In fact, none of the 24 infants who died in the neonatal period had cystic PVL. We also excluded 'prolonged flare' as a cranial ultrasound finding because there is no consistent relationship to prognosis' and its definition was not consistent among the hospitals in this multicentre study.
It may be difficult to avoid prenatal or perinatal complications such as antepartum haemorrhage and occasional perinatal asphyxia. We recommend that mechanical ventilation in premature infants should be managed carefully to avoid a Paco2 lower than about 2-67 kPa.
